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. \ MU I60 is the wriaarar development center for vacuum 

tubas In the USSR . I [ 

I I other facilities are doing develop- 

ment work} for example, Zavod 632 (the e ©-called "Elaktro IZavod") in Moscow 
is working on the development of cathode ray tuba® from the BOA "preferred 
liet." However, they have only; a small laboratory, and no capacity for de- 
velopm ent such as exis ts at NIT 160. .* Although Nll'lfiO has production facil- 
ities , l 1 its prim ary mieaion in development rather than manu- 

faaturlng. I / the reverse is true in other facilities. 
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— , the present Soviet activity in the field 

of research and development on vacuum tubes has resulted in a 
product whose quality is on a par with Western vacuum tubes. 

° f . the Soviet tube types are exact copies of Western 
\ and therefore there are almost no constructional 
differences between them. The Soviets have solved most prob- 
lems which impair performance. I ^jje 

Soviets were having great difficulty in making glass tubes 
and^metal bulbs for kinescopes, but were fully aware of the 
problems and were working on their solutions. ]teo belowj? 

— the Soviets cannot maintain their present po- 

sition as far as vacuum tubes are concerned) they will lag 
behind the West because their capability for pursuing original 
future developme nt is limited. j~ 


L there was never a program among any of the 

development groups, and certainly not in the field of cathode 
ray tubes, devoted to making a tub© superior to the world 
standard, flhe general program was only to copy r~ ~ j 


L /a multi-channel switching tt ibe which! “ Vi« 

quite advanced. This tube used the orthioon beam principle 
to accomplish 20-ohannel sw itching, a nd the prinolple proved 
to be simple and relia ble. I — ^ -n 


tube manufacturing plants at Tashkent and Saratov do - not have 
development laboratories, -f reasons are the 

following* — 

]only the slightest clues that any work at all was 

•I* A A jm i. -LI X. 4 . mm-.. . 


the. 


a e 


oonduoted at (Tashkent, whereas all other institutes and 
facilities were heard from frequen tl y* 1 aooord- 

ingly , operations have only recently oommenoed and 


small 


development work, if any, must be correspondingly 
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a list of the tubes under develo p ment at ZavoA 
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L this list showed that Zavod 

632 was developing the following oscillograph tubes: 3 DP-1 
(using polarized deflection); 3 BP-1 (without polarized de- 
flection); a 5 " tube with post acceleration- In addition 

to the above three,/ \ 

L I the 5 FP-7 for PPI's was on it, and », tub® having a 

long gun. A he list contained mostly 3-. and 5- inch tubes. It 
was general knowledge that Zavod 632 was also working on 9" 
and 12“ PPI tubes having ground, spherical face plates and. 
long persistence, and that it was also working on a 7 " kine- 
scope. 


i 
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'l a l 6 ' r kinescope, which had a square 25X1 

steel cone and employed an electrostatic deflootion system* ^ 

The tube had a low focusing voltage and ah ion trap, and the 
development work, which was being done at Nil 160, was almost 
completer ^ 

the Soviets had developed both steel and glass 25X1 

kinescopes, but they were not atjfche stage from whioh they 
could be. put into production* 1 


9* L I ZZ Z Although 

in some departments of Nil 160 the Germans helped in preparing 
plan figures, Even 

where the Germans did have som ething to do with the plan, ~j 

z they had influence mostly over the terminal - 

dates of the projects rather tha n over the fieoal details* 

^he Ministry, did not make any rule that 

the Germans have.no contact with the plan figures, but two 
factors inhibited such contacts greatly. .First, many., of the 
Soviet department heads would not allow suoh oontabta and, 
seoond, most of the Germans were unwilling to accept any 
responsibility for matters they couldn't later exerolse any 
control over and therefore avoided oontaot with the budget# 

10. p 


MUULM Production Stage in tke P38R . 

11. The only oathode ray tubaa f ' ' ' ’ ' ~ ~| in mass production 

wor* the 7-lnoh aiz*. There v?aa a rathor largo quantity of 
these being produced. There wae limited produotion of 9- and 12- 
inoh tubes. 

12. In order to get 20 good dark-trace oathode ray tubes, it was 
nsoossary for HII 160 to s tart no more than 40 tubss, but 

i it would be more likely that 30 were started. For mors 

ordinary oathode ray tubes the Institute had a shrinkage of 
10 to 20 percent. 

13« After the Soviet engineers had seen the bad effect of ion 

bombardment in oathode ray tubes, they decided to incorporate 
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ion traps in future types. The ion trap, used, most frequently, 
was the Bentgen (DuMont) trap, using a triode system, lost 
of the tubes were given life tests at 50 microamperes, at whioh 
level the life had to he 1,500 hours. 

14. The high-pressure mercury lamps used to illuminate the dark- 
trace tubes were exact copies of the old Os ram lamp used in 
Germany during the war for the same purpose. Originally 
Osr'aaii made a range of these bulbs from 50 to 1,000 w atts in 
size.' Later 0SW took over pr oduction of the bulb. , 


. , . iThey 

worked very well with DO and had a life of about 500 hours. 
With AC applied to the bulb, however, they did not work nearly 
as- well and the life was reduoed to something like 100 or 150 
hours. This reduced life was the result of the sputtering 
of the cathodes which occurred when an alternating voltage 
was applied. 

i ' ( : : ■ - 


Production of Tube Machinery 

15 . The development of tube making maohinery was the responsibility 

of a section referred to as 0KB-II, physioally looated in the 
same buildings as Nil 160. | Kll 160 

and 0KB-M were in the same Ministry but were not in the same 
chief directorate. The QKB was responsible, however, for the 
development of all maohinery accessary for any ohief direotorate 
of the Ministry, i i . 

i it worked on the 

development of maohinery for the automatic finishing of kina- 
soopes. This projeot was to develop all the maohinery for a 
production line with a oapaoity of 100,000 cathode ray tubes 
a month. 

16. There was astonishingly good oooperation between Zavod 632 and 

BIX 160 as far as exohonge of ideas is oonoerhed. Also, 
sinoe 00-1 did tfad development work for maohinery for the 
entire Minlstry. l 00-1 furnished 632 with plans* 

blueprints, and possibly sample maohlnes for pfoduotion maohin- 
ery for this latter plant. 

17 . During the war, Tungsram of Budapest, Hungary,, furnished BIX 

160 with tube machinery. This was taken from the Hun garian 
company by the Soviet s. __ HI 

' Thes e maoh lnes were stil l 

in plaoe in Mil 160, 


ftlMf littRhL.Aa-m.ASfi 

16. The glass supply a t BIX 160 - oame from three sources 1 A plant 

in Zaprudnaya, a plant in losoow, a natHif Institute ' s own glass 
plant. Considerable difficulty was experienced with the 
glass from the 'Institute's own plant. I ] the glass 

plant had oapaoity enough to supply all. the glass that was 
needed by the Institute, but the quality was very poor, h*»oe 
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Electronics Systems Development in the USSR , 


23* The Soviets seemed to be very interested in the deve lopme nt of 
sy stems, using electrostatic deflection* 


would be much easier to use electromagnetic sy s tems, _ _ 

E the possible difficulties that they might have with electro* 

s tatic systems. However, in spite of the difficulties, which 
jl they encou ntered, they were s till working on electro- 
static deflection systems T 1 It is of 

course possible that parallel work was being d one on eloc tro- 
magnetic deflection systems , r 

1 , J ■ 


24- 


25* L where the lens and mechan ica l syste m for the 

Schmidt o ptical system were made f 

\ , 

Maksutov, who developed a similar projection system, is 

still active in Leningrad, and he is reputed to be a very 
highly qu alified man in the general field of optics, j 


itL.jj.il?., JPfift' 

26. / I the materiala used in oathoda ray tube a la I HD 

the mioa, whloh wae of goed quality, oame from Siberia. She 
sup ply seemed a dequate 1 _ 1 


27- Alba getters were used in most of the oathode ray tubes. They 
wera stabil ized and were very aotive. Slnoe the Soviets used 

standards in ths design of oathods ray tubas , 

sven ths lumina forces were pxaotly the same as ths tubas they 
wars oopled from. She various serssn-ooating mate rials used 
Inclu ded ZnSlOgj ZnO, Zn3, Zn-0a»S t and ZnS-ZnSe. 


ZnO was made from zlno oxalate rather than. from sine • 

sulphide 1 and later activated with oerlum. 1’his ooating had 
a persistence smaller than 5 * 10"® j,whioh was ths limit of ths 
test equipment. 


28. One of the two bast German speoialists on the ooating of screens 
is still in JJoaoow. His name is RiekL. In addition, ths 
Soviets had obtained all the equipment from the factory run 
by the other of these two speoialists, a man by the name of 
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the dependence on outside suppliers. 


19 . 


- — yju uuttJiae suppliers. > - 

plant supplied wha t percentage of the Institute's reJuiSeSjts 
I changed from time to time. 
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2 °* f f Ct0ry at 2a P ru dnaya was set up to manufacture 

lamp-bulb glass and the greatest part of its production was 
this type of glass. Most of it went to the Elektro Zavod 
number 632, in Moscow. Ihis plant, however, made kinescope 

4“Ji £“< *»w *"•» 

plates at this factory^ " hey t ^°^ d 

grlndi ng machinery was available at tJII~l 60. i *** — f 1 

the plant capacity for glass manufacture at this plant 
L — /must have been considerable. They had at least 

three ovens there, and / Atom £!2 

a capacity of 250 tons. another had a 10S 

was se? aCit ? and **? other waa of comparable si z e. The plant 
was set up for continuous glass making. P 

21. Ha turally , Nil ,160's demands on the plant were minor from a 

quantity point of view, but they did put some quality restrio- 
th ® s ^ a ff faotory . The most serious /problem that waa 
3 n ?® kin f kiuescope and oscillograph tubes was that of 
ff f 1 ?!! 8 f ° r the bulbs ° 1’here was no mass production 

of tube bulbs, and the c ost of. such bulbs reflected the dif- 
ficulty of making them. a 15J bulb nn«+ 

5>000 rubles. The Soviets knew that this was their major 

foiglass bulbs! 819 W ° rkinS 0n impr ° Vlng the aupply system 

Qsaeral Comment s on Magnetron Development Work 

•fcb a ! ork , iri this field was th ® only work in 

he entire program for development of vacuum tubes wherein 

the Soviets accomplished any results on their own-'; 

j their work in this field as definitely progressive. 

Even when they did oopying of magnetrons, procured from other 
countries, the work was conducted in a more efficient manner 
than in the ease of other tubes » 
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KamAu Whan the Soviets took over hie East German factory and 
mcved the aao hine ry to HII 160, EJ8M defected 


25X1 


25X1 



SECRET 


Sanitized Copy Approved for Release 2009/10/23 : CIA-RDP80-00810A001 100320008-6 




Sanitized Copy Approved for Release 2009/10/23 : CIA-RDP80-00810A001 100320008-6 


25X1 



25 YEAR 
RE-REVIEW 


Sanitized Copy Approved for Release 2009/10/23 : CIA-RDP80-0081QAQ01 100320008-6 




